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Sympesiun of tho an¢rican Chomical Sccicty; to Mallinckrodt Chenical 
Yorks, St» Polite) Mo,, June 19, 1950 fer the purpose cf ccnferring 
with Dr. V. He “hllingfeord ond associatos on tomatine and tcmatidine. 


Py 


= Tho Medicine. Chemistry Symposiume - 


ugs Reducing Skolotcl Muscle Tonc. - Those drugs cre noturelly-cccurring 
al oids, which heave bcen divided inte four structural typos: (a) Berberine, 
(b) Ccclourino, (c) Biscoclaurine, ond (d) quatornary olkeloids rolated to 

6, snd several synthetic compounds of the hyd roxyquinoline typo. 


ibictics. - (a) Streptothricin. The chemistry of ea anbibictic which 

> presont tirc has no medicinal ssplication is presented. (b) Chloro- 
tin. dmelogucs of chloromyectin are Aescribed. Substitutions have been 
do in four positions in the molecules as roprescented by tho Rs in the 

Lowing formula s i ae None of the analogues of chloromycetin 


NH-CoOR reported at this mocting wero as active 
yee -C -Cn os chloronyectin. It wos intimated 
Nl \R Ry thet porhaps compounds containing ring 


s cther than benzene were active but because cf poncing patent action 
were net ciscussed. 

hoanistry of Gortisone ond ACTH. ~ (2) Cortiscne. im excellent review of the 
henistry involved in the ceteo rmination cf the structure ond the synthesis of 
isone is prescntod. It wos mentioned thet Dr. Eldcrfield's group has 
esized © compound having ecrtiscne-like cctivity (ob) ACTH.” Particuler 
ttontion shcule be givon to this topic. Dr. E. E. Bash armour Research 
Fist tutc;, takes Dr. Li's werk «part. Dr. Li was unchle te present his »xapor 
but the abstract of his roncr will be founc in the obstreets of the Syrpesiun. 
s Radicactive and Stable Isotcpes in Biochemical and Phomecouties 1 Investi- 
“ZS The complote speech on tho use of radioactive isctc pos attached 
% 8 reading is moe Combe Cas The use cf stablo isotcpos is an rate story 
“none the loss intcrosting. 

rdinc Drugse- Tho iscl*tion and structure determination of the netive 
iple in rod scuill is reperted. It is 4 cardiac slyccside, scillircside. 
aglyocne, scillirosidin, is the nost powerful ccrdine cgent disceyered to 
«The Gs ee cf enzymes rer removing glycesidal portions cf eardiac 


Meeat Choricel Wiorkse - This cempany has the focilitics cond the neccessary 
und ee Recee to nreduce alialeids fren plnntSe 


the ea B chemical ad VENCSS His main point was that 8 keen” 


| point, was difficult to Polley, bo nc2uso of his a 


Reports 


Mational Medicinal Chemistry Sympoe tee 


The program of the Secord 
at the University of Notre Dame, 


of the American Chemisel Society held 
June 15-17, 1950 was es follows: 


The Pharmacology of Drie Reducing Skeletal Muscle Tone 
A. Re McIntyre ! 

Some Aspects of the Chen is toy: of Drugs Reducing Skeletal 

Iuscle Tone. ae 

D. Se. Tarbell 

Some Aspects of Antibiotic Research es 

Fie Hs Taylor : C « 
Analogues of Chloromycetin 

He Me. Crooks, Jre Rae: 

The Needle in the Haystack , 

E. He Volwiler , Se oa al I a Gr 
The Chemistry of Cortisone ae ay 
He Le Mason 

' The _Cheni stry of Gee eee i eee eee Hormone nikon) 
E. 3B, Hays (Originally scheduled for presentation by C. H. Li) 
The Use of Radioactive Isotopes in Pharmaceutical Studies’ 
D. Le Tabern. 
The Use of Heavy Isotopcs in ‘Biochemical Investiga tions . . 
G. He. Hitchines (Originelly scheduled for presentation by Ge Be Br 
Some Chemical Aspects of Cardiac Drugs : ' 

: A. Stoll 

Pharmacological and Clinical Aspects of Cardiac Drugs. 
R,. Wegria i 


I was fortunate in being able to obtain 5 copics of the Abstrac: 

this program for distribution to each Regional Rescarch Laboratory 2: 

to the Washington Office. Since the abstracts are excellent I shal 

refer readers to thom for additional information. Thore wore two | 

changes in the program due to the illnoss of Dr. Li and Dr. Browne - 
substitute speakers did an admirable job and brought out different 

points, in one case almost directly opposite to the abstracte * © 


LEE ante talk, "Tho Heedle in the Boystatk", was, Aide afte 


vicwed the eas breaks and suaidenus Ghach ane resulted in many 0. 


I did not attend the second peper tgs dee eicm of the ‘Chon t 
of Drugs Reducing Skotelal Muscle Tone" but took thet time to vis 


the Laboratorics of Bactoriology, Marrs ARIS of Nb Dame lobe 


The last rnaner of tho program "Phomscologiea! and ‘Clinica 
of Cardiac Drugs" is not ebstracted in the printed abstracts and 
cause of the Meaurioted phasc of the subject disoussod I obtaine 
little information. Dr, Viegrials: telk, while I am sure it vas 


acecnte He res 


as 


4 


: Se 


Weert his remarks to coronary flow and drugs such as cpinephrin, nicotinc, ctce 
which increcse coronary flow, and-othcer compounds such as nitroglycorinc, 
nitrites, cminophllin, procaine and nematol, which decroa&se coronery 
flowe 


Analogues of Chloromycetin, by E. M. Crooks, Jr., Parke, Davis & Co. = 
This wes @n oxcellont pepor, with two exceptions. It was obvious that 
| duc to patcnt actions pending much good m.tcrial was omitted and this 
report wos primirily of negative results, and second, the activitics 
of the compounds roported were caged in zenoral tcrms, In gencral, 
most of the compounds listcd in the abstract hed little or no activity 
Ns - or activity in the range of 20% of that found for chloromycetin. Dre 
a Crooks very carefully.avoided any discussion of chloronycetins 
synthcsized with rings other then benzene: but ixdicctcd thoy had been 
prepared and wero awaiting petcnt actions The compounds having 2 threo 
‘configuration are active but those with erythro configuration are in- 
active, Chloroycctin is only about 1/8th Aas Active’ &painst Ms 
tuberculosis es streptomycin and the pare chloro, bromo, and Todo 
substituted compounds are cnily about 1/sth as eetive cs chlcronycctine 


Chloromycctin is active against the lergcr viruses so thore is o 
need for antibiotics active against tho sacller viruses. Chloromycctin 
apparently affects the bactorial csterase cnzyme system but has no 
effect on the protein and earbohydratc cnzyme systoms. About 90-92% 
of chloromyectin is exerctcd in the urinc os the glucuronide, 6% 

-cemes through unchanged, and 2 smll amcunt is reduced by the bactcria. 
Dr. Crooks, in answer to cne qucostion, stoted that auroomycin and 
chloronycotin are different canpounds but that the sntibictic spectrum 
and ultraviclet absorption spectrum of terramycin closcly “pproximate 
that of chloromycctin, Bocause the Now York Academy of Seicneos was 
holding a three day conference on Terremycin ccncurrently with this 
meeting Dr. Peck, Merck and Cos, was given an abstract to road shculd 
there be a question of the similarity cf chlcromycotin and terramycine 
His revort Wis os follows and it is‘apparoent thet the two compounds ore 

net identical. 


Terramycin forms a hydrechleride, chloremycctin dees not. The 
empirice1 formule for terramycin is CogHo4.26l209e2H20. Terramycin 
melts at 185°C and has f4}°196° in 1% O.1N HCl; givos yvositive ferric 
chloride, Fricdcl-Craft and Molisch tests; scdium and potassium salts 
are crystallince | ave 


The Chanistry cf Cortisonc, by He Le Mason, Icyo Foundation = The 
abstract of this nancr summarizes the importent reactions involved in 
tho establishment of structure end partiol synthesis of cortisone. It 
was reported that the total synthesis cf cortisone wes being attempted 
by at least 6 major laboratcrics and with some degrce of success. For 
examplo, Sir Robert Rebinsents lnborateory in Englend has succecded in 
the synthesis of the first three rings but in adding the fourth ring 

& total of 64 isoners ore vessible. If anyone could provide a reagent 


5 3 


=A. ad 


do ( Os C4) for ave intreduction of the 17- 


te replace osmium Getracxi A 
werk would progress mere repidlye 


hydroxy group, it was folt that 


The mochenisn of action of cortisone wes discussed anc at least 
four things result frem the administration of certiscnee Cortisone (1) 
‘prevents tho sproad of hyeluronidase, (2) is e growth inhibitory 
substance, (3) inhibits the systom which precuccs histamine and thus 
lossen ee ie of allergy, (4) inhibits inflomatcry action. Cortissne 
is most offective in carbohydrate metabolism but peorest for ccntrolling — ¥ 


mineral retontione 


Dr. Byron Ricgel, North estern University, hes fed snall animals 
earbon labeled progestcronce. In ope progcestcrone was Found in tho 
adrenal gland whereas in rats nene ws founc. The pituritcry gland 
of both animals were feuné tc contein 2 lerge Amount of pregesterono 
but mest wes found in the liver. EBventuelly «11 cf the carbon labelled 
ecnpound is oxereted in the feerl mattcr. In nene cf these o7 rporimonts 
wes progestorone actuclly iscls ier mid whet they measured was the non- 
sapenifieble fraction which they ossumcd te be the origina al-carben . 


Inboled pregcestcrcnce 


It was further ropvorted thet Ccnpounc F (17-08 corticosterone) | is 
no more active than cortiscene in the tre Ae me of arthritis. Dre 
Elderfield, Columbic University, indicstod at lunch cne dey tha 
government patent attorneys have just filed patents on the preparation — 
of at least one of the ecmpounds synthesizcd by his group which has. beon 
found te heve cortisone-liks activity. 


The ‘Chonustry of Adronocorticotropic. Hormone (ACTH), by Ee EB. Hays, 
frmnour Rescerch in Sheti tunel - The abstract cf the vaper entitled “The 
Chomistry cf Adroncecrticctropic Hermene (ACTH)", by Ge. He 1d) should ae 
be critically cvaluwtcd. Dr. EB. BE, Heys, “armour Rescerch Institute 
dclivercd the paper duc to Dr. Li's illnoss in Chicage. ‘Dr. Li hed 
dclivored « speech =t the dedication of the Goldblatt Memorial Cancer 
Hospital tho dev before and from informal cements circulated by 
people at the mcoting Dr. Li's illnoss wes not unusual when ho has 

bo beck up his ecnclusiohs before a scientific erocup. Dr. Hays pulled — 
ne punches in his ‘telic, ; 42 Sa 


Dre Heys steted there wes nuch misinformation availablo on ACTH, 
based on too Little chanistry and too impurc mtorial. He. stated thet 
mest cf Dr. Li's. work ecn be disregerded, Dr. Li has nover iscleted 
i ~ - at 4-5 5. * me 5 mek, ) S 5 + ; 7 ve 
re OX ee eS le elthcugh he reported it in 1942-43, Drv 
Lifts work wes besed cnly on electrophoretic date; no sclubility date 
were cbtained; ultracentrifure date hes since shown 2 multiple com= 
ponent product. drmour's standard, Iaelei, hes greater activity than | 
the “puro ACTH" of Dr. Li's, ; Oh ae 


ACTH is stable in boiling dilute ceid but not at pH 7 cr in ele 


is Diclysis isa pao 
LL} . pl r bureau for aaah r. siz 3 

- a G3; tri chloroa 
acid is of ne velue ci ‘ee . at: 


Dr. Hays presented the following jnfermation. Pork is the only 
reasomble source of ACTH. The matcricl boheves as if its molecular 
woicht is 10,000 instoad cf 1,000, This figure is based cn the re- 
covery of 92% cf the ACTH activity of a preparation in an ultra- 


, eile The centrifuge was cporated at 6,000 reDeme and under. 


these conditions compeunds cf 10,000 or greater molecular weight cre 
soliectoa. in the lower half of the coll. By distribution techniques 
ru have succecded in prepcring CTH matcrisl1 120 times 1s active as 
thoir standard, Loel-i, This ecbted Coes net give a ninhydrin ro» 
acticn, Twolve omine acics have b’cn idontificd in the hytire lyst of 
the natorial asscying 120 times tho standard, Lea-l-L. Activity is 
aestroyed by trypin but net by pepsin. : 


It is Dr. Heys opinicn that Dr. Lits preparation cf “pure ACTH" 
is cnly 0.5% puro, thus his conclusions hove been based on material 
ocnteining 994% impuritics. 


“Redic Isctopes - Thoir Use ‘In teecnsSutd bat and lodical Studios, by 


—- a wer 


Delis, Taber: be Day Tan ‘lor and G. I, Gloason, Abbett bLabers Vorlse - This 


telk was woll orcsonto ‘a end will bo of particular intcrest te tho 


Leboratcrics using radicactire isctopes or those whe contemplate their 
uso. J mimcographea ercpy of his ermplete tolk is attnehed and additionsal 
copics may bo obtnincd by writing te Dr. Taber ru, Abbett Laboratcrics, 
Nerth Chicago, Illinois. Phases cf work repcrted cn are as follows? 


1. Abbott Isctove Pregren 

2. Uses cf P=32 

3. Uses cf I-13] 

4, Tumor. Leenlization 

5, Othcr Diagnostic Metheds 

6. Tumor Thore py 

7: Barbiturctos and Thicberbituratcs 
8. Sulfur Aminc icids 

9. The Dynanic State 

10. Membrane Pormenbility 
Ll, <Antifens and Antibodies 
126: ‘Fat Motabclism 
13. Thyroid and &nti Thyroic 
14. Drug Motabolisn 

15. Isctepes 4s fn Analytical Tool 

-16. Mechnnical Tracing 

17. eee of C14 

18, Metabclic Stucies with P-32 - 
19% lg RS Use of Iron 55-59 


Dr. Toborn reports thet four sroat obstacles to the full use of 
isotepes in chomistry, pharmacy and medicine cre being cissipated. 


"(1) Research workers in general are rapidly lcosing their fear of 
isotopes, and eeming to lock ypon them os & new cnd very useful, tool 
tc bor applied whenevor their emnplcynent ne ah to load to uset eSB 


information, or the solution, of’ specific problem 


Nisctopolcsists" is gradually being built 


(2) 4 well trained greup of we 
h 2s woll as the ada eeee 


up who undcorstand the limitaticns ana hezercs, § 
of isotcpic stuciese 


(3) Basic data, mothecds, and e equipment are being develened te the polnt 
j o srcblom vithcut spending ee in pre= 


= 
js 


» mo 
where cne ean preecec with < 
liminary werke 


(4) Tho aveilability cf tagged cempsuncs, roe.gonts, and "roscarch 
medicinals" ofa purity and phe vostaace quality equal cr sup porior 


to orfinary drugs is-well on the vey to being an ostablished facte" 


Dr, Taborn Ceseribed «= methed, developed ot Abbott Laboratories, 
fer mocsurine absclute 3 ccunts. .1t is quitc simple. Only the 
sonsitive pcrtion cf the tube windew is uscde i, shicld with a single 
bovoled holo’ in it is placed in frent of the window sc thet only 4 
Snall center nertion cf the tubest window is uscd. This methed werks 
well with ieliun-clechol tubes but net with seme cthors. From the 
goomotry of the aed “ne the distance cf the source cmitter the- 
absolute 8 count c% sola cclouletce, Ho showed ecmuarative velucs- fort% 
senples measured at ‘this mothca and by Oak Ridge, where ancthcr methced ~ 
Wes usod, and thers wes excellent agrccmont. . 


r 


The Use of doavy Isctopos i in Biochemical | Investigations , by G. Bs Brown, 
Sloen-Kottorine Institute for Genesr woscorch - Dr. G Be. Brcewn be- 
came ill with tho mumps an¢d wes unable to deliver his talk, but his 
abstract is so cemplote that these intercstec will find a ghd suman ry 
in the abstracts. Dr. Ge H. Hitchings, Burrcushs Wellcome ond Cee, 
reviowed seme cf thse werk in this ficld. ¥ 


Scme Chemical Lspects cf tho Cardine Glyccsides, by ig Stoll, sendcz 
Ince = Dre fe Stoll's talk was ef ccnsidorable intorost. Charactcristi 
preperties cf all the cardiac glycosides: ro (1) a five or six-remberod — 
unsaturated lectcno ring in pesiticn 17 of the aglycone, (2) a hydro 
groun, which is ecupled with tho sugar Sane situated at position 3, 
(3) a tertiary hydroxyl group at position 14, and (4) cther cubstituonts 
in the aglycone skeleton may include further hydroxyl groups anc 
aldchydc groupse r 


The clucidation cof the structure cf the activo principle of red 
squill wos & major contribution of this paper. di. previously unknown 
cardiac glycoside, scilliroside, which prevod to be an oxtronely power 
ful rat poison besides possossing a pewcrful action en the heart wes 
discussed, It has been determincd that the monosides cre mere nower= 
ful than the nolysides os cardiac drugs and thet the menosides “vith 
only twe cxeentions thus ie are more peworful than the nglyccnes. 


The impertance cf onzymos in prcducing mcnosides end aglyecnes wos 
illustrated. Until vory recently, it had not been dei Wibaeee split 
the linkage between the aglyecno an? the sugar chain by enzymatic As 

MOONS» By the use cf cnzyne systems presen nt’ in seeds of Ceronilla 
glauca it has beon nessible for the first time to prepare seilliro: 


the aglyccne cof scilliroside. Scillirosidin has. proven te bo the nest 
pewerful cardine arent obtained to dcte, ge 
eoane 


PERG Peal) Oana ace er 
ok Ae Gti ig 


In encther instonec, they heve sucecedcd in isolating a proviously 
- nimown- main gonuine glyecside, kestrcphontheside, fron the soeds cf 
 Strophenthus kombo. By the use cf a=glycosidase they were able to show 
that the terminal glucose is a-glucosidel and by the use of strepha inthio= 
/  bideo: to shew thet the gluccse molecule nocrcr the aglycone is 3= 
glycosidale a= and Begluccsidal linkegos in the same moleculo are very 
TrarGe 
wey Dee Sohn W. Chermodra, Merck and Coe, introduced an intcrosting 
item inte the discussion. In vicw of the structural roquircnents given 
fora cardiac agent, Dr. Chormoéra stated thet it is intcoresting to 
note thet flurcacctic acid gave the samo cffects cs those reported for 
cardiac glyccsides. This sbecrvation was of ecnsicerable interest but 
pears ly: Pear ae ace hed not worked sufficicntly with this compeunc 


of Notre Dame, cr Lobund as it 


ZO oe for basic research in the 
organization consists of three 


Lobund Orzanizaticn | 


dames 4. Reynicrs, Director 
Philip C. Troxler, Assistant Director 
Robert F. Ervin, adhinistrative Director 


Gorm-Free Life Divisicn 
————  atann eeneeemnnneneneenenne 


;  dmetony and Physiclogy 
Dre Helmut 4, Gordon, Physiclozist 
“Bactoriclosy and Serclogy 
Morris Wagner, Bactcriclogist 
Bi¢gcchamistry and bree on 
Dr. Themes. D. Luckey, Biocheniist 
GormeFroe Life Production 
Bornard 41. Teoh 
‘Biological Snginccring Division 
Arthur We Phillips, Biological Engineer 


gabe Micrurgy Division | 
Philip C. Trexler, Bactoriclosist 


“Tao formal. acdieation of this Icbcratory is te take pleco cn 

June. Bin 1250. Dre acy conducted the grouns through the laboratcry 
/xend, cxplaincd its operation. Only tho sncll units wore in operation 

for | the roaring cf ge RN ae animals; the large unit with its clabcrato 
systen of maintaining sterile conditions will be in eporation scon. Thus 
for,' work hes been ecnecntrated cn the development cf mctheds and 
hniguos for the rearing of gomefroo aninals in quintitios lerge 


ohs 


enough to be used cn o wide variety of rene 
‘be storilo,o eonsidorable number of problems hove crisen ie ‘TC e : 
froc Bentem chickens have been rel Ait goly otsy to hatch ond stucye 
tho cthor hand, rets present more rfc preblome Thoy have cbt: inca 
reproduction fron corm-freo rots but in overy ease, thus for, the ye 
here beon unable or unwilling tc nurse elthough the methcr rat produc 
an emple sunply of milk. Th 


cy must be fod by medicine droppcrse Kar 
predictions, thet ¢ presumably non-pathogenic crgénism sould be vetho 
Me cormefree animals has been berne cute : 


Dr. Cari T. Bahner, Carsc: n-Novnan Collosc, 2, Jofforsen City, Témessco 
Bahner hes been syuthosizing quabernary — onameniun eccmpeunds to be tos 
jn cancer investigations. A numbor cf them might havo plantegrewth r 
gulat ing cotivity. Ho acrood te send us sovercl ccempcundse Dr. Irvi 
Markely, end others ney remexbor Dr. Bahner (srcnounced Benner) from | 
visit tc tho Southcrna Laboratory boforc 1946, Ho was then ccusultant 


for TVA. 


Mellinckrodt Chomical Wor Works, St. Louis, Mo ‘eo, June 19 - This company 

Boon varticulerly inter: tor: sted in terme Sino Bans tonaticines. Ono cf their ee: 
rovresontatives, Drs ey Me attcniod the Federation Meotings in 
Atlentic City, Ne Je ond pessed ¢ clong the informaticn on tometine anc 
temétidine which IT had arosentads In a short tine Dr. Mclvin ... Thorpe, 
In Charge, Formulation and Preduct Devrelopacnt, visited the Jashingto. 
offico, I learncd that Dr, 4. He. Homeyor, Assceiate Directer of Orga: nt 
Resoarch, is responsible fcr their interest in this subject. Une 
fortunes tely, he wes cut of tem during my visit. | 


I reviewed the published and proviously prosentec werk cn tenat: 
and tonaticine with Drs Vi. H. Wallingford, Dirceter of Organic Reson: 
and Develoment, ond Drs. Therpe and Vencra ‘\blée «as it turns out, th iS 

Ore sortioulcrly Le aS ee is the pre eagle iy thoes netoria 18 cr 


arent Water: Their ‘intorests ariso fron 1 the foot oye t they are 
major preducer of cpium clkaloids end many other alkeloids, but don 
mrket thon dircctlye They cre, therefore » quite’cenable of hendiaa 
this type cr work, | 


Dr. Wallingford takes en active part in the rescarch work and ‘spot S 
seme time in the la sane) ot.ch day, He has boon instrumental in the 
develoment of Urekon Scdium, a 30% sclution of the ‘scdium selt of : 
acotylamino=2,4,6-tricbcnzcic acic, for intraveneus and rotregrado 
urcgravhy. It is claimed “that + s 
Eee: is &mo eae least to 


aoe Nex 


wert ¢ 


is ond 2 ee OAL A - This Mcdicinel Chanical Symposiun has 
rvod to emphasize the possible medicinal value cf any biologically active 

; mpound isolated from slents. Alkaloids which wore once belioved te be 

too toxic for use Ore new finding their vlacc in medicine. Likewise, 
cardiac glyccsides, while poisonous, are finding mere outlcts. 


| While it hes bcon demcustrated that on antiboitic can be synthcsizeod, 
~ onee it hes beon isel.ted fren its natural source, the specific chemical 

f groups and the spatial relationship of these greups ere very inportent. 

Po at 0 npnears that, ot the present, the preduction of antibiotics from 
acre) sources is tho bost method, 


The general fecling is that the production cf cortisone by synthctic 
netheds Will soon melo it possible to sunply the domand. In the caso of 
ACTH, tho chemical synthesis azpoars to bo clnost inpessible if the 
molcculer weight is of the order cf 10,000. luch misinformaticn con- 
cerning the chenistry of ACTH was corrected «+ this mocting. 


-—- Radicactive cnd stable isotopes have sclved m ny perplexing problicnse 
“However, many concepts of the mcdo cf seticn ef drugs hex ve hid to be re- 
eon 


Dy . 
| visod since 2 snocific drug does net necosscrily ceneentrate at the point 


jae) 18 recommended thet the Burcnau. sond ct least one represontative 
meetings cf this type te ccllect infcrmation which will be useful to 


Mallinekredt Chonical “orks has the facilitics snc the necessary 
elkeloids, such as tematine or its 


=" 


ane A PN pa : 
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